The effect of serotonin on isometric tension and transmembrane calcium influx was investigated in rings cut from branches of male bovine circumflex and left anterior descending coronary arteries. Responses were compared to those produced by potassium chloride, and to the serotonin contraction produced in rabbit thoracic aorta. Serotonin in bovine ventricular coronary arteries produced a strong, transient contraction, even at a maximum concentration. Contraction did not decline because of serotonin degradation in the bathing medium. The ability of serotonin to contract bovine ventricular coronary arteries was largely preserved when rings were exposed to a calcium-free medium. When calcium was replaced in the medium, both tension (T) and calcium influx (C, 45 Ca) were increased above control only transiently by serotonin (3 minutes post-serotonin: T = 49.0 ± 13.3 mg/mg, C = 27.33 ± 1.8 ^mol/kg, compared with control T = . Potassium chloride-stimulated increases in tension and calcium influx in bovine ventricular coronary arteries and a maximum serotonin contraction in rabbit thoracic aorta were not transient, but were sustained 30 minutes via a mechanism that appeared to be dependent on the influx of extracellular calcium. We suggest that the transient nature of the serotonin contraction in bovine ventricular coronary arteries was the result of a time-dependent decline in both calcium release from intracellular stores and calcium influx through serotonin receptor-operated calcium channels. These data suggest that bovine ventricular coronary arteries contain calcium channels that can operate in a transient manner. (CircRes 54:135-143, 1984) 
SUMMARY. The effect of serotonin on isometric tension and transmembrane calcium influx was investigated in rings cut from branches of male bovine circumflex and left anterior descending coronary arteries. Responses were compared to those produced by potassium chloride, and to the serotonin contraction produced in rabbit thoracic aorta. Serotonin in bovine ventricular coronary arteries produced a strong, transient contraction, even at a maximum concentration. Contraction did not decline because of serotonin degradation in the bathing medium. The ability of serotonin to contract bovine ventricular coronary arteries was largely preserved when rings were exposed to a calcium-free medium. When calcium was replaced in the medium, both tension (T) and calcium influx (C, 45 Ca) were increased above control only transiently by serotonin (3 minutes post-serotonin: T = 49.0 ± 13.3 mg/mg, C = 27.33 ± 1.8 ^mol/kg, compared with control T = -4.8 ± 1.5, C = 19.7 ± 1.4; 30 minutes post-serotonin: T = -17.3 ± 2.1, C = 19.3 ± 1.1, compared with control T = -19.6 ± 4.1, C = 18.1 ± 1.4). Potassium chloride-stimulated increases in tension and calcium influx in bovine ventricular coronary arteries and a maximum serotonin contraction in rabbit thoracic aorta were not transient, but were sustained 30 minutes via a mechanism that appeared to be dependent on the influx of extracellular calcium. We suggest that the transient nature of the serotonin contraction in bovine ventricular coronary arteries was the result of a time-dependent decline in both calcium release from intracellular stores and calcium influx through serotonin receptor-operated calcium channels. These data suggest that bovine ventricular coronary arteries contain calcium channels that can operate in a transient manner. (CircRes 54:135-143, 1984) SEROTONIN (5-HT) causes constriction, dilation, or virtually no response in various blood vessels taken from different animals (Edvinsson et al., 1978; Muller-Schweinitzer, 1980; Brazenor and Angus, 1981; Burrows and Vanhoutte, 1981) . In those vessels that do contract to 5-HT, contraction is either monophasic (tension increases rapidly to a maximum and remains essentially sustained, (Nielsen and Owman, 1971; Towart, 1981) , biphasic (tension decreases transiently after the initial rapid contraction, (Steinsland et al., 1973; Towart, 1981) , or transient (Silverberg et al., 1979) depending on vessel type. Such heterogeneity of response is not understood, but may be attributed to a variation in receptor number (Black et al., 1981) or in specificity of receptor binding throughout different vasculatures (Purdy et al., 1981) , or to the existence in discrete vasculatures of receptor-response coupling that is not homogenous (Ratz and Flaim, 1982) .
The effect of 5-HT on coronary artery tone has not been intensively investigated. The present study was designed to analyze the mechanism of 5-HTactivated calcium mobilization and contraction in isolated bovine coronary arteries. Results of this study demonstrate that 5-HT produced a strong, transient contraction that was largely independent of extracellular calcium. A transient influx of extracellular calcium, however, appeared to prolong but not sustain tension.
Methods

Tissue Preparation
Bovine Coronary Arteries
Freshly slaughtered male bovine hearts were obtained from two local abattoirs and transferred to our laboratory within 20 minutes while bathed in warm (35-37°C) physiological saline solution (PSS, composition in HIM: NaCl, 140; KC1, 5; MgClj, 1.0; dextrose, 10.0; CaCl 2 ,1.5; HEPES, 5.0; pH, 7.3). All reagents except HEPES were certified A.C.S. (Fisher Scientific). HEPES was Sigma grade (Sigma Chemical). Doubly (glass) distilled water was used in all solutions. Branches of the left anterior descending and circumflex (ventricular) coronary arteries were excised, placed in warm, oxygenated PSS, cleaned of adhering tissue, and cut into vascular rings approximately 3 mm long to be used for tension or calcium uptake measurements. Before equilibration in the contractile or calcium uptake apparati, and immediately after dissection, the vascular rings were pre-equilibrated for at least 30 minutes in warm, oxygenated PSS to stabilize the tissue. Unless otherwise indicated in Results, each ring was labeled with radioisotope or contracted only once. Vascular rings were studied on the day they were obtained. When rings were not immediately used, they were kept in a 150-ml beaker containing warm, oxygenated PSS that was replaced approximately every 60 minutes.
Rabbit Thoracic Aorta
Adult male New Zealand white rabbits were killed by a blow to the head and immediately exsanguinated. The chest of each animal was opened and the entire descending thoracic aorta was rapidly but gently removed and placed in warm, oxygenated PSS. Rings of rabbit thoracic aorta (RTA) were prepared and treated in a manner analogous to rings of bovine ventricular coronary arteries (BVCA).
Isometric Tension
To record isometric tension, each vascular ring was placed across two stainless steel wires within individual chambers each containing 20 ml of oxygenated PSS. The lower wire was secured firmly to an oxygenator while the upper wire was connected to a Statham UC2 tension transducer. Each vascular ring was adjusted to maintain a resting (baseline) tension of 1 g during an equilibration period lasting 60 minutes. After equilibration, tests described in Results were begun. Any change in tension from baseline constituted active tension. The active tension generated by each ring was recorded over time on a Gould chart recorder (model 2800) and was expressed as mg tension generated above baseline per mg wet tissue weight.
Calcium Uptake
Vascular rings were placed on stainless steel hooks and immersed in warm, oxygenated PSS for at least 60 minutes to correspond with the 60-minute equilibration period applied to those rings in which isometric tension was examined. To determine the time course for uptake of 45 Ca by bovine coronary arteries, vascular rings were incubated in PSS containing 45 Ca (New England Nuclear, 2.5 /iCi/ml) for 3, 10, 30, 60, or 90 minutes. After radiolabeling, the vascular rings were gently and rapidly blotted on filter paper and washed for exactly 45 minutes in vigorously stirred, oxygenated, ice-cold, calcium-free PSS containing 2 mM EGTA (Meisheri et al., 1980) . Following the wash period, each vascular ring was blotted on filter paper, weighed on a Conn millibalance (model 7500), and incubated overnight at room temperature in 2 ml of 7.5 mM EDTA (Meisheri et al., 1980) . Aqueous scintillation cocktail was then added, and each ring was counted (Beckman scintillation counter, model LS 6800). Calcium uptake was calculated as the EGTA-resistant "Ca fraction (cpm/kg) divided by the specific activity of the 45 Cacontaining PSS (cpm//imol calcium).
Bidirectional 45 Ca flux reached steady state in bovine coronary artery by 60 minutes (Fig. 1) . A unidirectional inward flux of calcium could be measured in this vascular preparation by pulse-labeling rings with 45 Ca for a short period of time [i.e., on the early phase of the 45 Ca equilibration curve of Figure 1 (Meisheri et al., 1981) ]. Calcium uptake was found to be linear through a 5-minute incubation period (Fig. 2 , correlation coefficient from linear regression analysis = 0.998). Thus, to measure calcium influx, vascular rings were exposed to 45 Ca for a single time period within the 5-minute linear range. 
Drugs and Solutions
The following drugs were dissolved in glass-distilled water and injected into the PSS bathing vascular rings in a volume 0.1% (1% for KC1) that of the bathing media; acetylcholine chloride (ACh, Sigma), histamine dihydro- chloride (H, Sigma), 5-hydroxytryptamine HC1 (5-HT, Sigma), potassium chloride (KCI, Fisher), L-norepinephrine bitartrate (NE, L-arterenol, Sigma), DL-propranolol HC1 (Sigma). PSS, not yet adjusted to a pH of 7.3, and excluding calcium, was made as a stock solution and was kept refrigerated. Calcium (calcium-containing PSS), ethylene glycol-bis-(/3-aminoethyl ether)-N,N,N',N'-tetraacetic acid (EGTA, Sigma, calcium-free PSS), or no other ion (zero-calcium PSS) was added to the stock solution, and the resulting solution was adjusted to a pH of 7.3 with NaOH and HC1, on the morning of the experiment.
Statistical Analyses
Data are shown as means ± SEM or, for sake of clarity, as means only. The null hypothesis was examined through analysis of variance (ANOVA), and the Newman-Keul's multiple range t-test (NK), or through paired or non-paired Student's f-tests, and was rejected at P values < 0.05. Calculations and statistical analyses were performed with the aid of a microcomputer (Digital Electronics PDP-11).
Results
Concentration-Response Analyses
In BVCA, the cumulative addition of KCI produced a concentration-dependent contraction that was stronger than the contractile responses produced by the addition of NE, H, 5-HT, or ACh ( Fig.  3 ; note that all panels are not the same scale). Exogenous NE produced a very weak concentrationdependent relaxation (Fig. 3B ). /3-Blockade (propranolol, 10" 5 M) appeared to unmask a-receptor activity since, under this condition, a very weak concentration-dependent contraction resulted from the addition of NE ( Fig. 3B ). Propranolol at a 10-fold lower concentration produced a biphasic concentrationresponse curve to NE, with a very weak contraction at moderate NE concentrations, and relaxation not different from that produced in the absence of propranolol at the highest NE concentration tested ( Fig.  3B ). H produced a biphasic concentration-response curve (Fig. 3C ). A very weak, but significant, relaxation occurred at 10~6 M H, and a weak contraction occurred at H concentrations greater than 10~5 M. Unlike NE and H, 5-HT ( Fig. 3D ) and ACh ( Fig. 3E ) produced strong, concentration-dependent contractions.
General Tension Profiles
The contractions produced by a range of 5-HT concentrations were relatively transient in nature. Tension generated after exposure of vascular rings to 5-HT occurred rapidly (phasic component), but upon reaching a maximum (Tma*), declined slowly to a very weak steady state value within 30 minutes (TM, tonic component). The decline in tension from T™ x to T30 (defined as (l-Tso/T,^) X 100) was determined for 5-HT, ACh, and KG contractions in rings of BVCA and for a 5-HT contraction in rings of RTA (Table 1) . The decline in tension that occurred during activation of RTA by 5-HT was considerably less than the decline in tension that occurred during the activation of BVCA by any of the concentrations of 5-HT tested ( Table 1 ). The decline in each 5-HT profile was greater than the decline in the ACh profile at each comparable concentration ( Table 1) . The KG profile, by contrast, was monophasic, exhibiting only a tonic component ( Fig. 6 ) with virtually no decline in tension over time (Table   1 ). The decline in the 5-HT tension response by BVCA was not the result of an inactivation within 30 minutes of the 5-HT in the bathing medium, since the PSS bathing vascular rings contracted with 5-HT could itself contract vascular rings that had not yet been stimulated (5-HT-contracted: T^* = 208.6 ± 2.12 mg/mg wt, T 30 = 44.0 ± 4.8, n = 4; PSS-contracted: T max = 228.8 ± 35.5, T M = 52.5 ± 13.7, n = 4).
Effect of Calcium Removal
Bovine Ventricular Coronary Arteries
To determine the extent to which influx of extracellular calcium contributes to 5-HT-induced tension development in BVCA, 5-HT contractions produced by rings bathed in calcium-containing PSS were compared with those produced by rings 5 minutes after the bathing medium was changed from a calcium-containing to a calcium-free PSS, or 5 minutes after 1 mM lanthanum (La) had been added (van Breemen and Siegel, 1980) . The response produced by rings exposed to calcium-free PSS was significantly weaker than that produced by rings exposed to calcium-containing PSS only from 1.33 to 8.33 minutes (Fig. 4) . The 5-HT-induced contraction produced by rings exposed to La ++ in the presence of calcium was almost superimposable on the contraction produced in calcium-free PSS (Fig. 5 ). In contrast to this pattern, when 60 HIM KG was added to rings 5 minutes after the bathing medium was changed from a calcium-containing to a calciumfree PSS, only a very weak, tonic contraction ensued (Fig. 6) . These data suggest that 5-HT, but not KG, activates contraction in rings of BVCA to a large measure through a mechanism that is independent of extracellular calcium.
Rabbit Thoracic Aorta
Although both a-adrenergjc and serotonergic receptors exist on the smooth muscle plasmalemma of rabbit aorta, 5-HT is thought to stimulate only serotonergic receptors in this artery (Apperiey et al., 1976; Purdy et al., 1981) . To determine the extent to which 5-HT contractions in RTA are dependent on the presence of extracellular calcium, vascular rings cut from rabbit aortas were stimulated with a maximal concentration of 5-HT (see Table 2 ) in a calcium-containing or a calcium-free solution in a manner analogous to rings of BVCA. Elimination of calcium from the bathing medium resulted in a 5-HT contraction that, from 1 minute on, was significantly weaker than the contraction produced by rings bathed in a calcium-containing medium (Fig.  7) . These data suggest that, unlike BVCA, RTA when activated by 5-HT in calcium-containing PSS can sustain a contraction for at least 30 minutes largely through a mechanism that is dependent on extracellular calcium.
Tension Component Analysis
Components Independent of Extracellular Calcium
When rings of BVCA that had been stimulated with 5-HT once for 30 minutes in calcium-free PSS were washed 3 times for at least 15 minutes in zerocalcium PSS to remove 5-HT, then reexposed to 
Percent Decline in Generated Tension
Concentration of agonist (M) 6 x 10" 2 10-3 10-4 10-' 5 x 10"' 10"* (7) Data are expressed as mean ± SEM. Numbers in parentheses = number of observations. T M = tension 30 minutes post-agonist addition. Tnu, = maximum tension. Tension was calculated as mg/mg wet tissue wt. BVCA = bovine ventricular coronary arteries. RTA = rabbit thoracic aorta.
• P < 0.01, t P < 0.05, compared with Ach (ANOVA, NK); J P < 0.01 compared with each 5-HT (ANOVA, NK). 5-HT in calcium-free PSS, only a very weak, monophasic (tonic) contraction was produced (Fig. 8) .
Within 30 minutes, this second response reached a maximum that was indistinguishable from the tonic component of the first response. Similar results were obtained when an identical protocol was followed, but in which La ++ (4 ITIM) in calcium-containing PSS was used instead of calcium-free PSS to prevent cellular entry of extracellular calcium. A phasic contraction was not seen during the second stimulation with 5-HT, suggesting that the calcium pool responsible for producing the early phasic contraction had been depleted following the first stimulation, and that repletion of the calcium store may have required the presence of extracellular calcium. To test this hypothesis, vascular rings were washed with calcium-containing rather than zero-calcium PSS for 10 or 20 minutes between consecutive stimulations with 5-HT in calcium-free PSS. Exposure to extracellular calcium allowed a partial reestablishment during the second stimulation of the early phasic contraction that occurred during the first stimulation, as exemplified by the percent recovery of maximum tension (10 minutes exposure to calcium: 56.3 ± 6.6%, n = 4; 20 minutes exposure to calcium: 77.4 ± 9.4%, n = 4).
Component Dependent on Extracellular Calcium
A plot of the mathematical difference between the 5-HT contractions produced in calcium-containing and calcium-free PSS illustrates graphically the probable existence under physiological conditions of a short-lived tension component that was entirely dependent on the presence of extracellular calcium (calculated extracellular Ca component, Fig. 9B ). To determine whether such a tension response could be empirically developed, vascular rings were stimulated with 5-HT for 30 minutes in calcium-free PSS, washed 3 times for at least 15 minutes in zerocalcium PSS to remove 5-HT and EGTA, and then exposed to 5-HT plus calcium, or to calcium alone. Addition of calcium plus 5-HT produced a transient contraction, whereas the addition of calcium alone produced a very weak and sustained relaxation (Fig.  9A) . A plot of the mathmatical difference between these two curves was termed the actual (empirically derived) extracellular Ca component (Fig. 9B) . The calculated extracellular Ca component appeared to be very similar in magnitude and shape to the actual extracellular Ca component (Fig. 9B) . A plot of the mathematical addition of the actual extracellular Ca component of Figure 9B and the intracellular Ca component of Figure 9A (calculated composite 5-HT profile, Fig. 9C ) was comparable in magnitude and shape to the control 5-HT profile of Figure 4 (actual control 5-HT profile, Fig. 9C ).
Calcium Influx
To determine whether 5-HT induces calcium influx in BVCA, we treated vascular rings in a manner analogous to that used for rings in which tension, dependent on extracellular calcium, was measured. Vascular rings were pulse-labeled with 45 Ca for 4 minutes, starting 2 minutes before and ending 2 minutes after the 3-and 30-minute incubation time periods. Calcium influx was significantly increased above control in vascular rings after the 3-, but not 30-minute incubation period in 5-HT (Fig. 10) .
The ability of KC1 to stimulate calcium influx in rings of BVCA was also investigated. Calcium influx was measured by using 3-minute pulse-labeling periods that, on the average, occurred 2 and 30 minutes after the addition of KC1. Control calcium influx was measured in rings not exposed to KG. Unlike 5-HT, KC1 produced a significant increase in calcium influx above control at both the early and 30-minute time periods (Fig. 11 ). 7. Effect of a calcium-free medium on the 5-HT contraction  produced in rabbit thoracic aorta (RTA). Although 5-HT still produced  a strong contraction under calcium-free conditions, tension was significantly weaker than control from 1 to 30 minutes f* P < 0.05, * P  < 0.01, non-paired Student's t) . 5-HT contraction of RTA in calciumcontaining PSS, unlike that of BVCA, was sustained through 30 minutes by a mechanism that appeared to be dependent on extracellular calcium.
RABBIT THORACIC
Discussion
The objective of this study was to characterize in general the vasoactivity of vascular rings cut from branching arteries of bovine circumflex and left anterior descending coronary arteries, and to specifically elucidate the mechanism by which 5-HT mobilizes calcium causing contraction in these arteries. The results demonstrate that isolated bovine ventricular coronary arteries were only mildly responsive to norepinephrine and to histamine, but were strongly responsive to 5-HT, acetylcholine, and to KC1. As in many other vasculatures (van Breemen et al., 1972; Ozaki and Urakawa, 1979; Hester et al., 1980; Ishida et al., 1980; Karaki et al., 1980) , contraction to KG appeared to be primarily the result of an enhanced influx of extracellular calcium. Contraction to 5-HT, on the other hand, appeared to be primarily the result of the release of calcium bound intracellularly to the cytoplasm, although calcium influx appeared to contribute also by transiently prolonging, but not sustaining, contraction.
Norepinephrine during j3-blockade produced a very weak tonic contraction in bovine coronary arteries. This type of contraction is also produced by low-voltage stimulation of vascular rings not under /3-receptor blockade (Flaim et al., in press ). The contraction produced at low voltage is attenuated by a-receptor blockade (Flaim et al., in press ). These data suggest that a-receptors exist in bovine ventricular coronary arteries, but that the vasoactivity they 8. Effect of a calcium-free medium on the ability of 5-HT to  twice contract rings of BVCA. The first response contained both a  phasic and a tonic component. The second response contained only a  tank component.'Y/hen compared at 30 minutes, the two tension  responses (ANOVA.NK) were not significantly different. a steady state level that was only slightly above baseline. Isolated human coronary arteries respond to norepinephrine and ergonovine with strong contractions that also decline with time to near baseline levels (Ross et al., 1980) . Since ergonovine appears to act through serotonergic receptors (Yokoyama et al., 1981) , these data suggest that human coronary arteries may contain a-adrenergic and serotonergic receptors that act in a manner similar to that of serotonergic receptors in bovine ventricular coronary arteries.
5-HT (5 » lO^MJTENSION COMPONENTS
Removal of extracellular calcium did not greatly attenuate contractions produced by 5-HT in bovine ventricular coronary arteries as it does in certain other vasculatures (McCalden and Bevan, 1980; Towart, 1981) . Activation of this extracellular calcium-independent contraction by 5-HT may have -Schweinitzer, 1980) , and in large (circumflex, left anterior descending, and right) coronary arteries of the bovine (Altura, 1966) . In contrast to the response produced by norepinephrine or by histamine, 5-HT produced a strong concentration-dependent contraction in bovine ventricular coronary arteries that declined with time to been the result of the mobilization of an intracellularly bound caldum pool(s) (Deth and van Breemen, 1977; van Breemen and Siegel, 1980; Casteels and Droogmans, 1981; Deth and Lynch, 1981; Heslip and Rahwan, 1982) . As is true for rabbit ear artery stimulated with norepinephrine or histamine (Casteels et al., 19#1) , or for rat aorta stimulated with norepinephrine (Heslip and Rahwan, 1982), a second stimulation of rings of bovine coronary arteries with 5-HT in caldum-free or lanthanum-containing PSS produced only a weak, tonic contraction. However, exposure of rings to caldum for 10 or 20 minutes between two stimulations with 5-HT in caldum-free PSS allowed a partial recovery of the strong early tension component. These data suggest that, as in other artery types (Deth and van Breemen, 1977; Heslip and Rahwan, 1982) , the source of caldum used to refill the intracellular store responsible for the early, phasic contraction in bovine ventricular coronary arteries was of extracellular origin. It is interesting to speculate that the phasic and tonic intracellular caldum components represent two distinctly different regulatory mechanisms. An enhanced rate of caldum influx occurred 3 minutes after the addition of 5-HT to rings of bovine ventricular coronary arteries, suggesting that the development of the extracellular caldum-dependent tension component was secondary to caldum influx through 5-HT receptor-operated caldum channels. Caldum influx was not elevated above control, and the actual extracellular caldum-dependent tension component was virtually zero when measured after a 30-minute incubation period in 5-HT. Thus, both influx of extracellular calcium and tension depende n t s extracellular calcium were not sustained, even though 5-HT was still present in the bathing medium. These data indicate that the decline in the 5-HT response was due in part to an inactivation or 'dosing' of the receptor-operated calrium channels that were initially activated by 5-HT receptor binding. Unlike the 5-HT response, KCl produced a sustained contraction for 30 minutes that appeared to be almost entirely dependent on extracellular caldum. Likewise, the contraction produced by a high concentration of 5-HT in rabbit thoradc aorta did not decline more than 39% within 30 minutes. A large fraction of the tonic response of rabbit aorta to 5-HT was dependent on the presence of extracellular caldum. Both 5-HT and norepinephrine contractions of rabbit aorta, then, appear to be mechanistically similar (van Breemen, 1969) . These data suggest that 5-HT receptor-operated caldum channel activity in bovine coronary arteries, unlike that in rabbit aorta, does not remain active throughout a 30-minute stimulation period.
-H T INDUCED
The decline from peak to steady state tension that occurs in certain vasculatures when activated by certain contractile agents may be caused by receptor desensitization (Bolton, 1979) . Desensitization in rabbit aorta appears to be agonist-spedfic (Carrier et al., 1978) . Such desensitization may be a manifestation of receptor inactivation (Rang and Ritter, 1969) . Desensitization is not necessarily spedfic in other smooth muscles, however (Bown et al., 1973) , implicating a common step intermediate to activation of different receptors and contraction as a cause of desensitization. The decline in contraction of guinea pig ileum to several agonists is lessened by increases in the external caldum concentration (Fastier et al., 1973) . KCl produces a sustained contraction in 5-HT-contracted bovine coronary arteries (Ratz and Flaim, 1982) , suggesting that a generalized inactivation of caldum channels was not induced in time by 5-HT receptor binding in this artery type. The difference in response to 5-HT between bovine coronary artery and rabbit thoradc aorta seen in the present study, then, may reflect a difference in 5-HT receptors, in receptor-response coupling, or in specific caldum channel activity.
In summary, bovine ventricular coronary arteries were contracted strongly by 5-HT, acetylcholine, and KCl, but weakly by norepinephrine during /3blockade and by histamine. Bovine coronary arteries, unlike rabbit thoradc aorta, demonstrated essentially a transient contraction to 5-HT, both when access of vascular rings to extracellular caldum was permitted, and when access was prevented. Contraction to 5-HT was only transiently prolonged, not sustained, when extracellular caldum was included in the bathing medium during 5-HT stimulations. In conjunction with this, transmembrane caldum influx was only transiently increased by 5-HT. Thus, the decline in the 5-HT profile that occurred in rings of bovine coronary arteries bathed in caldum-con-taining PSS may have been due to both a timedependent loss of an intracellular calcium pool and to a time-dependent "closing* of 5-HT receptoroperated calcium channels.
